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       Abstract 

The objective of the study is to measure packed cell volume (PCV), 
Erythrocyte Sedimentation Rate (ESR) and Total Serum Proteins (TSP) in 
tuberculosis patients and compare them with those of healthy Nigerians .The 
study is based on indices obtained from laboratory measurements supported by 
information from questionnaires, case notes and physical examination. It was 
carried out at the University of Benin Teaching Hospital, Benin City, Nigeria. 
Patients were obtained from the chest clinic and wards of the hospital. Normal 
subjects were healthy volunteers recruited from the staff and student of the 
Hospital Medical School. There was a significant decrease in packed cell 
volume (PCV) and total serum proteins (TSP) of patients when compared with 
those healthy subjects and a significant increase in Erythrocyte 
Sedimentation Rate (ESR) of patients when compared with those of healthy 
subjects. These changes are largely in concord with Monteux test reactions. It 
is concluded that packed cell volume (PCV), Erythrocyte sedimentation rate 
(ESR) and total serum proteins (TSP) are markedly deranged in Nigerians 
with Tuberculosis. These tests are simple and they remain invaluable 
adjuncts in the investigation, and diagnosis of tuberculosis as well as in the 
follow up of cases.

Introduction 
Tuberculosis (TB) is no longer the scourge it once was, but it is still a formidable clinical problem, 

even in some developed countries. It is a major public health problem worldwide assuming an epidemic 
proportion in many developing countries. In some technological advanced countries, TB (and its sequel) 
remains an important cause of death and morbidity (WHO, 1974). However, distinct criteria have been 
worked out for investigating suspects for TB in these countries at least among children (Starke, 1993). 

TB is yet to be eradicated from Nigeria and it is still prevalent in certain areas of the country. '. the 
former Western State of Nigeria, between 1971 and 1975, the annual statistical report of the Ministry of 
Health gave the annual incidence of pulmonary TB as 20 to 30 cases per 100,000 of the population 
(Onadeko, 1981). This estimate probably reflected the tip of the iceberg. 

Apart from the classical symptoms and signs obtained from history and physical examination, the 
observed prevalence of pulmonary TB depends very much on the methods of investigations used. Heavy 
reliance is placed on sputum examination, radiographic examination and tuberculin testing. However, there 
are other supportive investigations. Haematological indices like Packed Cell Volume (PCV) and Erythrocyte 
Sedimentation Rate (ESR) and biochemical indices like Total Serum Protein .(TSP) as well as its 
differentials are useful references. Following history and physical examination, these investigations can be 
a further guide in making a diagnosis. 

       A positive Monteux reaction is regarded as a useful test in epidemiological studies of the prevalence of 
TB (Roelsgoard et al, 1964) and of great value as a diagnostic aid in individuals with suspected TB (Yaacob et 
al., 1990; Odujinrin et al., 1992). In this study, the Monteux test was done side by side with the haematological 
and biochemical tests and the patients were divided into groups based on their Mantoux reaction. Previous 
studies on the haematological patterns in pulmonary tuberculosis (TB) in this environment are scanty and, where 
they are available, very few patients were used (Mamman et al.,  1968, Olaniyi et al,,  2003). The purpose of this 
study is to further ascertain the existence and the degree of haemato logical and biochemical disorders in 
pulmonary tuberculosis (TB) patients in Nigeria. Patients with tuberculosis sometimes need surgical intervention 
for complications of tuberculosis or other surgical problems. It is very important to know the effect of 
tuberculosis on packed cell volume and serum protein, which are very important for wound healing and 
transportation of important agents like anesthetics drugs. The oxygen carrying capacity of the blood depends on 
the packed cell volume. These changes should be taken into cognizance in patients with tuberculosis who need 
surgery. 



Materials and Methods 
The study was conducted over a period of 6 months and a total of 382 subjects were recruited 

consisting of two groups, namely 100 patients; (59 males and 41 females) and 282 healthy subjects (140 
males and 142 females). The first groups of subjects were newly diagnosed patients with TB who were 
either visiting the chest clinic of the University of Benin Teaching Hospital or admitted into the chest ward. 
The second group who served as controls were volunteers from general population, including hospital 
workers and staffs and students of the Medical School. Both patients and controls fell within the same age 
range, 16-57 years, However, they were not matched for age and sex. 

The patients were diagnosed, following complete history and physical examination and the triple 
investigation of Mantoux test, sputum examination and chest radiography. The control subjects were 
well-nourished individuals and had had no symptoms or signs referable to the respiratory system within the 
previous six months. Mantoux test, haematological and biochemical investigations were performed on all 
patients as well as control subjects. Faculty Ethical Committee approval was obtained for this study. 

Mantoux Test 
0.1 ml of solution or 5 tuberculin units (TU) of purified protein derivative was injected 

intradermally over the velar aspect of the forearm with a 26 gauge needle and 1ml syringe. The test was read 
72 hours later and was considered positive if the diameter of the skin indurations measured 10mm or more, 
doubtful (Borderline) if it was 5 to 9mm and negative if it was 0 -4mm. 

Packed Cell Volume 
PCV was estimated using the Microhaematocrit method. 

Erythrocyte Sedimentation Rate 
ESR was done using the Westergreen method. 

Anthropometric parameters like height, weight and mid-arm circumference were also measured 
and recorded. 

Data were analysed by parametric statistics and student's t-test was used for comparison of the 
differences. All the data are presented as mean ±'SD. 

Results 
Out of the 282 healthy subjects, 44 (15.6%) had negative Mantoux reaction, 60 (21.3%) were doubtful and 178 
(63.1%) had positive reaction of different grades (Table I). 12% of the patients had negative and doubtful 
Mantoux reaction and 88% had positive reaction. 

The mean PCV of patients and healthy subjects were 32.86+3.44% and 40.01+5.06% respectively 
and the difference was significant (pO.OOl). All the healthy subjects, irrespective of Mantoux response, 
had significantly higher PCV values than patients with similar Mantoux reaction (Table II), 

The mean ESR of the patients (72.55+32.80mm/hr) was significantly higher than the mean ESR of 
healthy subjects (8.42+5.89mm/hr) - p<0.01 (Table III). 

Overall, there was a significant difference between the mean TSP of the patients 
(7.06+0.63g/100ml) when compared with the mean TSP of the healthy subjects (7.38±0.59g/100mts) - 
p<0.05. The difference was more marked in the 2 (+ +) and 3 (+ + +) Mantoux response (Table IV). 

 

Discussion 
In the diagnosis of TB, reliance cannot be placed on history taking and physical examination 

alone. Certain investigations are obligatory for an accurate identification of the TB patient. 
Tuberculin skin test, sputum examination and chest radiography are essential investigations for 
patients with pulmonary TB. Newer methods of rapid diagnosis are now available in reference 
laboratories. These include serological tests based on enzyme-linked immune-absorbent (ELISA) 
techniques and gene amplification by the polymerase chain reaction (PCR) and high performance 
chromatographic techniques (Salawu et al., 2001). 

In this study, the Mantoux test was used broadly to classify the patients and controls. 
Mantoux test still remains valid as a diagnostic tool from both individual and epidemiological points of 
view as long as the technique is properly applied and result correctly interpreted. 

Although, it is said to be non-specific in the diagnosis of active TB, if a tuberculin test is to be 
done, in both children and adults, mantoux is the best possible test (Starke, 1993). Despite the 



problems of interpretation, it has been found useful in Nigerian, Indian and Malaysian 
epidemiological studies where significant numbers developed detectable sensitivity (Yaacob et al., 
1990; Odujinrin et a!., 1992; Afonja, 1977; Chaudhuri et al., 1993). The present result clearly shows 
significant sensitivity by patients to Mantoux when compared with controls even though the "booster 
•phenomenon1' cannot be ruled out in the case of control subjects (Starke, 1993). 

The study shows the benefits of ancillary hematological arid biochemical investigations in TB 
patients. The finding of lower Packed Cell Volume (PCV) and higher Erythrocyte Sedimentation 
Rate (ESR) values in patients than in controls support accepted report of increase frequency of 
hamatological abnormalities in chronic inflammatory disorders (Salawu et al., 2001). The 
perturbation of blood indices increases with the severity of the disease. 

The decrease in Packed Cell Volume (PCV) and Total Serum Proteins (TSP) and the increase in 
Erythrocyte Sedimentation Rate (ESR) agree with the result of (Keminskaia et al., 1991; Akintunde et 
al., 1995 and Olaniyi et al.,  2003). Although the protein components were not estimated in the present 
study, it is well documented that TSP decreases in TB in studies in which electrophoretic protein 
separation was done. Albumin decreased or remained unchanged and some globulin fractions increased 
while others decreased (Azizet al., 1991; Wanget al., 1990). 

The vicious cycle between socio-economic factors, malnutrition and TB may account for the 
decrease in Packed Cell Volume (PCV) and Total Serum Proteins (TSP). Also patients with TB show 
decreased appetite in the face of increased catabolism and this contributed to the poor nutrition status 
and lowered serum proteins (Law et al., 1973). 

It is to be noted that the mean Packed Cell Volume (PCV) of 40% obtained in this study in 
• healthy Nigerians is lower than the 45% generally .quoted for Europeans and Americans (47% for 
males and 42% for females) (Ganong 1991). 

In conclusion, Packed Cell Volume (PCV), Erythrocyte Sedimentation Rate (ESR) and Total 
Serum Proteins (TSP) are grossly deranged in Nigeria TB patients. These simple investigations still 
serve as useful guide in making an impression in chronic inflammatory disorders. Additionally, they 
may enhance the specificity and predictive value of Mantoux test in TB cases. 

The Mantoux test in most of the patients and controls was positive. It means most Nigerians get 
exposed to tubercle bacilli in their life time and need antituberculosis prophylasix such as BCG. The 
low levels of plasma proteins should be taken into consideration in the administration of drugs that are 
bound to plasma proteins. 
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Table I: Size of Mantoux Reaction in Healthy Subjects and Patients 
I Control "1 Cases~~ HI 

Size of Reaction (n) (Percent           
of Total) 

Cases 
(n) 

(Percent           
of 
Total) Negative    (0     

-4mm) 
44 15.6% 7 7% 

 
Doubtful    (5    
-9mm) 

60 21.3% 5 5% 

1      (+)     14     
-1 5 mm) 

89 31.6% 37 37% 

2   {+   +)   
15 '20mm 

61 21.6% 35 35% 

3 (+ + +_ 20 
-30mm) 

28 9.9% hls~ 16% 

Total 282  100  

 

 



Table II: Mean Packed Cell Volume (PCV) in Healthy Subjects (Control) and TB Patients 
(Cases) 

 Control                               [ Cases  
Size Reaction Mean Haematocrit ± 

SI) (%) 
Mean Haematocrit 
± SD (%) 

P. Value 

Negative 0.4mm 39.83 + 5.03 31.71 ±2.81 o.ooi* 
Doubtful 5-9mm 40.52 + 5.25 33.60 + 5.04 u _ _ _  _ T _ _ _  -  
1 (+) 14- 15mm 40.28 ±5.60 32,59 ±3.58 n x o o T ~ ~ ~ ~ ~  
2(++) 15 -20mm 39.67 + 4.42 32,89 + 3.60 o.oo T 
(+ + +)20-30mm 39.11 ±4.36 33,69 ±2.96 o.ooi* 

•Significant P<0.5. 

Table III: Mean Erythrocyte Sedimentation Rate (ESR) in Healthy Subjects and 
Patients in Relation to Mantoux Reaction 

 Control                                     I Cases                              
ZZ_J Size of Reaction Mean    ESR    SD    
(mm/hr Westergreen) 

Mean     ESR     SD     
(mm/her Westergreen) 

P. Value 

Negative 0 - 4mm 7. 57 ±5. 31 68.86+ 19.95 .001 
Doubtful 5 -9mm 8.07 ±7.41 65.20 ±29.93 ^*—-

~ 1 (+) 14 -15mm 7.11 ±5.08 73.27 + 36.90 .00! 
2(++) 1 5 -20mm 9.02 + 6.56 77.43 + 29.09 .001 
3   (+  +  +)  20  
-30mm 

10.43 ±3.91 78.00 + 33.42 .001 

Significant PO.05. 

Table IV: Mean Serum Proteins in Health Subjects and Patients in Relation 
to Mantoux Reaction 

 Control Cases 
Size of Reaction Mean Serum Proteins    ± SD 

(g/lOOml) 
Mean Serum Proteins + SD 

Jg/IOOmI) 
P. Value 

Negative 0-4mm 7.45 + 0.55 7.30 ±0.60 .557NS 
oubtful 5 -9mm 7.32 + 0.55 7.00 + 0.39 .109NS 

1 (+) 14- 15mm 7.32 ±0.64 7.07 ±0.69 .065NS 
2(++) 15 -20mm 7.47 + 0.62 7.03 + 0.63 .005 
3   {+  +  +)  
20 -30mm 

7.34 + 0.479 6.86 + 0.63 .015 

'Significant P<0.05, 
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